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INTRODUCTION 
The Biospheric Research Program of the Life Sciences Division, located 
within the Office of Space Science and Applications of the National 
Aeronautics and Space Administration, was established in 1982 as a result 
of deliberations of the Global Biology Science Working Group. This group of 
leading scientists was brought together as a result of a series of workshops 
convened by NASA's Life Sciences Division in 1979, 1980, and 1981 that 
focused on the manner in which biological processes influence geochemical 
and atmospheric cycles. Addressing the complexity of this subject matter, 
the Global Biology Science Working Group developed a research stategy, 
based on the workshop recommendations, to prescribe activities to create 
an understanding of the biospheric dynamics involved in the interaction 
between the biota and the environment. 
This research strategy led to the formation of NASA's Global Biology 
Program, which was renamed the Biospheric Research Program in 1984. 
This program presently focuses on our planet as an "integrated 
biogeochemical system of air, water, land, and life." It examines the 
manner in which these components interact. The program's main goal is to 
define the role of the biosphere in the physical and chemical systems on 
Earth. 
The Biospheric Research Program, whose specific research thrusts have 
evolved during the last six years, is currently divided into five subject 
areas: (a) Wetlands Research (presently focused along the eastern United 
States); (b) Temperate Forest Research (presently concentrated at Sequoia 
National Park); (c) Tropical Forest Research (presently represented as the 
Amazon Ground Experiment); (d) Global Monitoring and Disease Prediction 
(presently focused on malaria); and (e) Global Studies. Also located under 
the auspices of the Biospheric Research Program is the Planetary Biology 
and Microbial Ecology Program. This student summer program, which is 
held approximately every other year, brings together internationally 
known investigators, graduate students, and postdoctoral fellows for 
intensive research into microbial communities thought to have 
" pr e - P h an er o z o i c It an a1 o g u e s . 
Research supported by the Biospheric Research Program is documented in 
this bibliography. Articles are listed alphabetically and are categorized by 
year from 1981 to 1987. Our intent in compiling this bibliography is 
twofold. First, we would like to provide the scientific community with a 
list of publications resulting from research pursued under the auspices of 
NASA's Biospheric Research Program. Second, we hope to stimulate an 
exchange of information and ideas among scientists working in 
different areas of the program. To facilitate the exchange process, we have 
identified for each publication, by asterisk, the participants in the program. 
Current addresses and an index of papers for all Biospheric Research 
program participants are located on page 39. A list of publications 
relevant to the development of the program is located on page 5. 
We wish to thank all participants for their publication lists. We would also 
like to thank Janice Susan Wallace for her editorial and technical expertise 
in compiling this bibliography. 
Me1 Averner, Ph.D. 
Biospheric Research Program Manager 
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SPECIAL PUBLICATIONS 
BEEM, D.R. (COORDINATOR) 
AMAZON GROUND EMISSIONS STUDY (AGE). WASHINGTON, DC: NASA HEADQUARTERS, 
15 P., 1984. 
BOTKIN, D.B. 
LIFE FROM A PLANETARY PERSPECTIVE: FUNDAMENTAL ISSUES IN GLOBAL ECOLOGY. 
SANTA BARBARA, CA: UNIVERSITY OF CALIFORNIA, 49 P., 1980. 
BOTKIN, D.B. 
LIFE FROM A PLANETARY PERSPECTIVE: SCIENTIFIC STRATEGIES FOR A PROGRAM IN 
GLOBAL BIOLOGY. FINAL REPORT. SANTA BARBARA, CA: UNIVERSITY OF CALIFORNIA, 
52P., 1982. 
DASTOOR, M.N.; MARGUIJS, L.; NEALSON, K.H. (EDS.) 
INTERACTION OF THE BIOTASPHERE WITH THE ATMOSPHERE AND SEDIMENTS. 
WASHINGTON, DC: NASA HEADQUARTERS, 147 P., 1979. 
MARGULIS, L.; NEALSON, K.H. 
PLANETARY BIOLOGY AND MICROBIAL ECOLOGY: SUMMER PROGRAM RESEARCH 
REPORT. MOFFETT FIELD, CA: NASA, AMES RESEARCH CENTER, 209 P., 1980. 
MARGULIS, L.; NEALSON, K.H.; TAYLOR, I. 
PLANETARY BIOLOGY AND MICROBIAL ECOLOGY: BIOCHEMISTRY OF CARBON AND EARLY 
LIFE. MOFFETTT FIELD, CA: NASA, AMES RESEARCH CENTER, 135 P., 1983. 
(NAS A-TM- 8 6043) 
NATIONAL ACADEMY OF SCIENCES, NATIONAL RESEARCH COUNCIL-SPACE SCIENCE 
BOARD. 
REMOTE SENSING OF THE BIOSPHERE. WASHINGTON, DC: NATIONAL ACADEMY PRESS, 
135 P., 1986. 
PONNAMPERUMA, C.; SOWEN, G. 
GLOBAL HABITABILITY AND CHEMICAL EVOLUTION, THE SEVENTH COLLEGE PARK 
COLLOQUIUM ON CHEMICAL EVOLUTION, COLLEGE PARK, MD, NOVEMBER 2-4,1983,35 P. 
RAMBLER, M.B. (ED.). 
GLOBAL BIOLOGY RESEARCH PROGRAM: PROGRAM PLAN. WASHINGTON, DC: NASA 
HEADQUARTERS, 112 P., 1983. (NASA-TM-85629) 
RAMBLER, M.B. (CHAIRMAN) 
ABSTRACTS, FIRST SYMPOSIUM ON BIOSPHERIC RESEARCH, NASA, AMES RESEARCH 
CENTER, MOFFET FIELD, CA, MARCH 13-14,1985.43 P. 
SAGAN, D. (ED.). 
THE GLOBAL SULFUR CYCLE. WASHINGTON, DC: NASA HEADQUARTERS, 262 P, 1985. 
(NASA-TM-87570) 
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1981 
I CALDWELL*, M.M. (ED.). 
HIGHER PLANT RESPONSE TO ELEVATED ULTRAVIOLET IRRADIANCE. UTAH STATE 
UNIVERSITY, LOGAN, 425 P., 1981. (NASA-CR-167538) (GWU 3722) 
, 
CALDWELL*, M.M. 
THE ULTRAVIOLET RADIATION ENVIRONMENT OF POLLEN AND ITS EFFECT 
ON POLLEN GERMINATION. 
IN: HIGHER PLANT RESPONSE TO ELEVATED ULTRAVIOLET IRRADIANCE. UTAH STATE 
I 
UNIVERSITY, LOGAN, 50 P., 1981. (NASA-CR-167538) (GWU 3723) 
CALDWELL*, M.M.; FLINT, S.; CAMP, L. 
ACTION SPECTRA FOR PHOTOSYNTHETIC INHIBITION. 
IN: HIGHER PLANT RESPONSE TO ELEVATED ULTRAVIOLET IRRADIANCE. UTAH STATE 
UNIVERSITY, LOGAN, 20 P., 1981. (NASA-CR-167538) (GWU 3724) 
HARRISS*, R.C.; SEBACHER, D.I. 
METHANE FLUX IN FORESTED FRESHWATER SWAMPS OF THE SOUTHEASTERN 
UNITED STATES. 
GEOPHYSICAL RESEARCH LETTERS 
8(9): 1002-1004, 1981. (GWU 6044) 
KIMES, D.S.; MARKHAM, B.L.; TUCKER*, C.J.; McMURTREY, J.E., 111. 
TEMPORAL RELATIONSHIPS BETWEEN SPECTRAL RESPONSE AND AGRONOMIC 
VARIABLES OF A CORN CANOPY. 
REMOTE SENSING OF ENVIRONMENT 
11: 401-411.1981. (GWU 8314) 
KLEMAS*, V. 
REMOTE SENSING OF COASTAL PROCESSES AND RESOURCES. 
IN: EASTERN REGIONAL REMOTE SENSING APPLICATIONS CONFERENCE (SHORT, N.M., 
(GWU 8390) 
ED.). GREENBELT, MD: NASA, GODDARD SPACE FLIGHT CENTER, P. 139-154,1981. 
MacDONALD, R.B.; HOUSTON, R.P.; HEYDORN, R.P.; BOTKIN*, D.B.; ESTES, J.E.; 
STRAHLE, R.A.H. 
MONITORING GLOBAL VEGETATION. HOUSTON, TX: NASA, JOHNSON SPACE CENTER, 22 P., 
1981. (NASA-TM-85166; JSC-18242) (GWU 4365) 
MARKHAM, B.L.; KIMES, D.S.; TUCKER*, C.J.; McMURTREY, J.E., 111. 
TEMPORAL SPECTRAL RESPONSE OF A CORN CANOPY. 
PHOTOGRAMMETRIC ENGINEERING AND REMOTE SENSING 
48(11): 1599-1605,1981. (GWU 8309) 
ROBBERECHT, R.; CALDWELL*, M.M. 
RADIATION IN Oenothera stricta. 
IN: HIGHER PLANT RESPONSE TO ELEVATED ULTRAVIOLET IRRADIANCE. UTAH STATE 
PROTECTIVE MECHANISMS AND ACCLIMATION TO SOLAR ULTRAVIOLET-B 
UNIVERSITY, LOGAN, 59 P., 1981. (NASA-CR-167538) (GWU 3725) 
TURCO, R.P.; TOON*, O.B.; PARK, C.; WHITI'EN, R.C.; POLLACK*, J.B.; NOERDINGER, P. 
TUNGUSKA METEOR FALL 1908: EFFECTS ON STRATOSPHERIC OZONE. 
SCIENCE 
214: 19-23, 1981. (GWU 5199) 




TURCO, R.P.; WHITTEN, R.C.; TOON*, 0.B INN, E.C.Y.; HAMILL, P. 
REDUCED STRATOSPHERIC OH CONCENTRATIONS SUGGESTED BY SULFUR GAS AND 
IN: PROCEEDINGS OF THE QUADRENNIAL IMTERNATIONAL OZONE SYMPOSIUM, BOULDER, 
CO, AUGUST 49,1980. BOULDER, CO: INTERNATIONAL ASSOCIATION OF METEOROLOGY 
t 
I 
PARTICLE MEASUREMENTS, AND  REVISE^ OZONE PERTUBATIONS. 
I 
I 




ABER, J.D.; HENDREY, G.R.; BOTKIN*.D.B.; FRA);IcIS, A.J.; MELILLO*, J.M. 
POTENTIAL EFFECTS OF ACID PRECIPITATION CN SOIL NITROGEN AND PRODUCTIVITY OF 
FORESTECOSYSTEMS. 
WATER, AIR, AND SOIL POLLUTION 
18: 405412,1982. (GWU 5455) 
BARTLET"*, D.S. 
REMOTE SENSING OF TIDAL WETLANDS: MAPPING AND BEYOND. 
IN: PAPERS, OCEANS '82 CONFERENCE OF THE MARINE TECHNOLOGY SOCIETYIIEEE 
(GWU 8 197) 
COUNCIL ON OCEANIC ENGINEERING, WASHINGTON, DC, SEPTEMBER 20-22,1982.6 P. 
BOTKIN*, D.B. 
MODELING THE EFFECT OF LIFE ON THE BIOSPHERE (ABSTRACT). 
PARIS: COSPAR, P. 359,1982. (GWU 3104) 
IN: ABSTRACTS, 24TH COSPAR MEETING, OTTAWA, CANADA, MAY 16-JUNE 2,1982. 
BOTKIN*, D.B. 
CAN THERE BE A THEORY OF GLOBAL E€OLffiY? 
JOURNAL OF THEORETICAL BIOLOGY 
96: 95-98,1982. (GWU 3220) 
BOTKIN*, D.B.; PECAN, E.V. 
LIFE FROM A PLANETARY PERSPECTIVE: SCIENTIFIC STRATEGIES FOR A PROGRAM IN 
GLOBAL ECOLOGY. FINAL REPORT. SANTA BARBARA: UNIVERSITY OF CALIFORNIA, 52 
P., 1982. (GWU 3166) 
CALDWELL*, M.M.; ROBBERECHT, R.; NOWAK, R.S.; BILLINGS, W.D. 
DIFFERENTIAL PHOTOSYNTHETIC INHIBITION BY ULTRAVIOLET RADIATION IN SPECIES 
ARCTIC AND ALPINE RESEARCH 
FROM THE ARCTIC-ALPINE LIFE ZONE. 
14(3): 195-202,1982. (GWU 473 1) 
DACEY*, J.W.H.; KLUG, M.J. 
VENTILATION BY FLOATING LEAVES IN NUPHAR. 
AMERICAN JOURNAL OF BOTANY 
69(6): 999-1003, 1982. (GWU 8259) 
ERICKSON*, J.D.; DRAGG, J.L.; BIZZELL, R.M.; TRICHEL, M.C. 
IN: MACHINE PROCESSING OF REMOTELY SENSED DATA: CROP INVENTORY AND 
MONITORING. NEW YORK: INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, 
RESEARCH IN SATELLITE-AIDED CROP INVENTORY AND MONITORING. 
P. 65-71, 1982. (GWU 8364) 
ERICKSON*, J.D.; DRAGG, J.; BIZZELL, R.; TRICHEL, M. 
IN: INTERNATIONAL SOCIETY FOR PHOTOGRAMMETRY AND REMOTE SENSING 
RESEARCH ADVANCES IN SATELLITE-AIDED CROP FORECASTING. 
SYMPOSIUM, TOULOUSE, FRANCE, SEF'TEMBER 13-17,1982, P. 367-376. 
ERICKSON*, J.D.; MacDONALD, R.B. 
THEMATIC MAPPER DATA QUMITY AND PERFORMANCE ASSESSMENT IN RENEWABLE 
RESOURCEIAGRICULTURAL REMOTE SENSING: INITIAL SCENE QUICK-LOST ANALYSIS. 




GLOBAL CHANGE: IMPACTS ON HABITABILITY. A SCIENTIFIC BASIS FOR ASSESSMENT. 
(GWU 3238) 
PASADENA, CA: NASA, JET PROPULSION LABORATORY, 15 P., 1982. (JPL-D-95) 
GOODY,R 
A REPORT BY THE EXECUTIVE COMMITTEE OF A WORKSHOP HELD AT WOODS HOLE, MA, 
(GWU 5050) 
GLOBAL CHANGE: IMPACTS ON HABITABILITY - A SCIENTIFIC BASIS FOR ASSESSMENT. 
JUNE 21-26,1982. PASADENA, CA: NASA, JET PROPULSION LABORATORY, 21 P., 1982. 
HARRISS*,R.C.; SEBACHER, D.I.; BARTLETT, K.B.; BARTLETT*, D.S 
SOURCES OF ATMOSPHERIC METHANE FROM COASTAL MARINE WETLANDS. 
IN: PAPERS, 2ND SYMPOSIUM ON THE COMPOSITION OF THE NONURBAN TROPOSPHERE, 
WILLIAMSBURG, VA, MAY 25-28.1982, P. 114-1 17. (GWU 8204) 
HARRISS*, R.C.; SEBACHER, D.I.; DAY, F.P., JR. 
METHANE FLUX IN THE GREAT DISMAL SWAMP. 
NATURE 
297(5868): 673-674,1982. (GWU 8205) 
KLEMAS*, V.; ABDEL-KADER, A.M.F. 
REMOTE SENSING OF COASTAL PROCESSES WITH EMPHASIS ON THE NILE DELTA. 
I N  REMOTE SENSING OF ARID AND SEMI-ARID LANDS. 
ENVIRONMENTAL RESEARCH INSTITUTE OF MICHIGAN, VOLUME 1, P. 389-415,1982. 
ANN ARBOR, MI: 
(GWU 8375) 
KRITZ*, M.A. 
EXCHANGE OF SULFUR BETWEEN THE FREE TROPOSPHERE, MARINE BOUNDARY LAYER, 
AND THE SEA SURFACE. 
JOURNAL OF GEOPHYSICAL RESEARCH 
87(C11): 8795-8803,1982. (GWU 8258) 
MIDDLETON*, E.M.; LU, Y.C. 
EVALUATING THE RADIANCE TRANSFORMATION FOR NORMALIZING LANDS AT DATA. 
IN: MACHINE PROCESSING 0.F REMOTELY SENSED DATA: CROP INVENTORY AND 
MONITORING. NEW YORK: INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, 
P. 337-341, 1982. (GWU 8330) 
MIDDLETON*, E.M.; GERVIN, J.C.; SALOP, J. 
NATURAL HYDROCARBON EMISSION ESTIMATES BASED ON LANDSAT DATA AS AN INPUT 
TO A REGIONAL OZONE PHOTOCHEM[CAL MODEL. 
IN: TECHNICAL PAPERS, AMERICAN CONGRESS ON SURVEYING AND MAPPING, 
HOLLYWOOD, FL, SEPTEMBER 19-23,1982, P. 293-302. 
MILNE, D.H.; McKAY, C.P. (POLLACK, J.B.; TOON, O.B. = P.1.s) 
RESPONSE OF MARINE PLANKTON COMMUNITIES TO A GLOBAL 
ATMOSPHERIC DARKENING. 
GEOLOGICAL SOCIETY OF AMERICA, SPECIAL PAPER 
190: 297-303, 1982. (GWU 5383) 
MOORE*, B., 111. 
MODELING THE GLOBAL CARBON CYCLE: A BRIEF HISTORICAL SURVEY (ABSTRACT). 
IN: ABSTRACTS, 24TH COSPAR MEETING, OTTAWA, CANADA, MAY 16-JUNE 2,1982. 
PARIS: COSPAR, 1982, P. 358. (GWU 3101) 
9 
QUATTROCHI, D.A.; ANDERSON, J.E.; BRANNON*, D.P.; HILL, C.L. 
AN INITIAL ANALYSIS OF LANDSAT 4 THEMATIC MAPPER DATA FOR THE 
CLASSIFICATION OF AGRICULTURAL, FORESTED WETLAND, AND URBAN LAND COVERS. 
ST LOUIS, MO: NASA, NATIONAL SPACE AND TECHNOLOGY LABORATORY, 50 P., 1982. 
(NAS A-TM- 85499) 
RASMUSSEN*, R.A.; HOYT, S.D.; KHALIL, M.A.K. 
ATMOSPHERIC CARBONYL SULFIDE (OCS): TECHNIQUES FOR MEASUREMENT 
IN AIR AND WATER. 
CHEMOSPHERE 
~ 
ll(9): 869475,1982. (GWU 8248) 
RASMUSSEN*, R.A.; KHALIL, M.A.K.; GUNAWARDENA, R.; HOYT, S.D. 
JOURNAL OF GEOPHYSICAL RESEARCH 
ATMOSPHERIC METHYL IODIDE (CH3I). 
87(C4): 3086-3090,1982. (GWU 8249) 
RASMUSSEN*, R.A.; KHALIL, M.A.K.; HOYT, S.D. 
THE OCEANIC SOURCE OF CARBONYL SULFLDE (OCS) .  
I 
I ATMOSPHERIC ENVIRONMENT 
16(6): 1591-1594, 1982. (GWU 8247) 
SEBACHER, D.I.; HARRISS*, R.C.; BARTLE'M', K.B. 
METHANE EMISSION VARIATIONS FROM FRESHWATER WETLANDS. 
IN: PAPERS, 75TH ANNUAL MEETING OF THE AIR POLLUTION CONTROL ASSOCIATION, 
I 
NEW ORLEANS, LA, JUNE 20-25, 1982.14 P. (APCA-PAPER-82-51.4) (GWU 6068) 
SEBACHER, D.I.; HARFUSS*, R.C. 
A SYSTEM FOR MEASURING METHANE FLUXES FROM INLAND 
AND COASTAL WETLAND ENVIRONMENTS. 
JOURNAL OF ENVIRONMENTAL QUALITY 
ll(1): 34-37, 1982. (GWU 4823) 
SLOBODKIN*, L.B. 
TOWARDS A THEORY OF ECOSYSTEM HEALTH AND MANAGEMENT (ABSTRACI'). 
PARIS, FRANCE: COSPAR, P. 360,1982. (GWU 31 10) 
IN: ABSTRACTS, 24TH COSPAR MEETING, OTTAWA, CANADA, MAY 16-JUNE 2,1982. 
TUCKER*, C.J.; GATLIN, J.A.; SCHNEIDER, S.R.; KUCHINOS, M.A. 
IMAGERY. 
MONITORING VEGETATION IN THE NILE DELTA WITH NOAA-6 AND NOAA-7 AVHRR 
IN: REMOTE SENSING OF ARID AND SEMI-ARID LANDS. ANN ARBOR, MI: 
ENVIRONMENTAL RESEARCH INSTITUTE OF MICHIGAN, P. 973-987,1982. (GWU 8391) 
TURCO, R.P.; TOON*, O.B.; WHITTEN, R.C.; KEESEE, R.G.; HOLLENB ACH, D. 
NOCI'ILUCENT CLOUDS: SIMULATION STUDIES OF THEIR GENESIS, PROPERTIES AND 
GLOBAL INFLUENCES. 
PLANETARY AND SPACE SCIENCE 
30(11): 1147-1181,1982. (GWU 8301) 
TURCO, R.P.; TOON*, O.B.; PARK, C.; WHITTEN, R.C.; POLLACK*, J.B.; NOERDLINGER, P. 
AN ANALYSIS OF THE PHYSICAL, CHEMICAL, OPTICAL, AND HISTORICAL IMPACTS 
OF THE 1908 TUNGUSKA METEOR FALL. 
ICARUS 
50: 1-52, 1982. (GWU 8342) 
10 
WAKEHAM*, S.G. 
ORGANIC MATTER FROM A SEDIMENT TRAP EXPERIMENT IN THE EQUATORIAL 
NORTH ATLANTIC: WAX ESTERS, STERYL ESTERS, TRIACYLGLYCEROLS, 
AND ALKYLDIACYLGLYCEROLS. 
GEOCHIMICA ET COSMOCHIMICA ACTA 
46: 2239-2257,1982. (GWU 8285) 
W I P E ,  W.G.; WHITLOCK, C.H.; HARRISS*, R.C.; USRY, J.W.; POOLE, L.R.; HOUGHTON, W.M.; 
MORRIS, W.D.; GURGANUS, E.A. 
INFLUENCE OF DISSOLVED ORGANIC MATERIALS ON TURBID WATER OITICAL 
JOURNAL OF GEOPHYSICAL. RESEARCH 
87(C1): 44146,1982.  (GWU 8293) 
PROPERTIES AND REMOTE-SENSING REFLECTANCE. 
11 
1983 
AMBROSIA, V.G.; PETERSON*, D.L.; BRASS, J.A. 
VOLUME ESTIMATION 'TECHNIQUES FOR PINYON PINE/LJTAH JUNIPER WOODLANDS USING 
LANDSAT DATA AND GROUND INFORMATION. 
IN: RENEWABLE RESOURCE INVENTORIES FOR MONITORING CHANGES AND TRENDS 
(BELL, J.F., ATTERBURY, T., EDS.). CORVALLIS, OR: OREGON STATE UNIVERSITY AND 
SOCIETY FOR AMERICAN FORESTERS, P. 188-192,1983. (GWU 8300) 
I 
BERNER, R.A.; LASAGA, A.C.; GARRE=*, R.M. 
CARBON DIOXIDE OVER THE PAST 100 MILLION YEARS. 
AMERICAN JOURNAL OF SCIENCE 
THE CARBONATE-SILICATE GEOCHEMICAL CYCLE AND ITS EFFECT ON ATMOSPHERIC 
~ 
~ 
283: 641-683.1983. (GWU 8244) 
I BOSSERT, P.; SLOBODKIN*, L.B. 




164: 39645,1983. (GWU 5700) 
CALDWELL*, M.M.; ROBBERECHT, R.; FLINT, S.D. 
INTERNAL FILTERS: PROSPECI'S FOR UV-ACCLIMATION IN HIGHER PLANTS. 
PHYSIOLOGIA PLANTARUM 
58: 445-450, 1983. (GWU 5829) 
I 
DARNELL, W.L.; HARRISS*, R.C. 
SATELLITE SENSING CAPABILITIES FOR SURFACE TEMPERATURE AND METEOROLOGICAL 
PARAMETERS OVER THE OCEAN. 
INTERNATIONAL JOURNAL OF REMOTE SENSING 
4(1): 65-92,1983. (GWU 8303) 
De BAAR, H.J.W.; FARRINGTON, J.W.; WAKEHAM*, S.G. 
VERTICAL FLUX OF FATTY ACIDS IN THE NORTH ATLANTIC OCEAN. 
JOURNAL OF MARINE RESEARCH 
41: 19-41,1983. (GWU 8334) 
ERICKSON*, J.D.; BIZZELL, R.M.; PITTS, D.E.; THOMPSON, D.R. 
LANDSAT 4 RESULTS AND THEIR IMPLICATIONS FOR AGRICULTURAL SURVEYS. 
IN: PROCEEDINGS OF THE TWENTY-FIRST GODDARD MEMORIAL SYMPOSIUM, GREENBELT, 
MD, MARCH 24-25, 1983, P. 79-97. 
EFUCKSON*, J.D.; TUYAHOV, A.J.; HOGG, H.C. 
UNDERSTANDING GLOBAL CHANGES ON THE LAND: A POTENTIAL FOCUS FOR NASA EARTH 
SCIENCES AND LAND REMOTE SENSING. 
IN: PROCEEDINGS, INTERNATIONAL GEOSCIENCE AND REMOTE SENSING SYMPOSIUM 
(GWU 8407) 
(IGARSS '83), S A N  FRANCISCO, CA, AUGUST 31-SEPTEMBER 2, 1983, P. 6.1-6.5. 
EXTON, R.J.; HOUGHTON, W.M.; ESALAS, W.; HARRISS*, R.C.; FARMER, F.H.; WHITE, H.H. 
LABORATORY ANALYSIS OF TECHNIQUES FOR REMOTE SENSING OF ESTUARINE 
PARAMETERS USING LASER EXCITATION. 
APPLIED OPTICS 
22: 54-64,1983. (GWU 4805) 
12 
LAWLESS*, J.G.; COLIN, L. 
GLOBAL BIOLOGY: AN INTERDISCIPLIh .4RY SCIEATIFIC RESEARCH PROGRAM. 
IN: PAPERS, 34TH CONGRESS OF THE INTERNATIONAL ASTRONAUTICAL FEDERATION, 
(GWU 5370) 
BUDAPEST, HUNGARY, OCTOBER 10-15,1983,5 P. (IAF-PAPER-83-100) 
LINDBERG, S.E.; HARRISS*, R.C. 
WATER AND ACID SOLUBLE TRACE METALS IN ATMOSPHERIC PARTICLES. 
JOURNAL OF GEOPHYSICAL RESEARCH 
88(C9): 5091-5100.1983. (GWU 8331) 
McNEAL,R.J.; MUGLER, J.P., JR.; HARRISS*, R.C.; HOELL, J.M., JR. 
NASA GLOBAL TROPOSPHERIC EXPERIMENT. 
EOS 
64: 561-563,1983. (GWU 8307) 
MIDDLETON*, E.M.; MARCELL, R.F. 
LITERATURE RELEVANT TO REMOTE SENSING OF WATER QUALITY. GREENBELT, MD: 
NASA, GODDARD SPACE FLIGHT CENTER, 98 P., 1983. (NASA-TM-85077) (GWU 8387) 
NORMAN, S.D.; PETERSON*, D.L. 
NASA TECHNOLOGY TFWNSFER IN THE SOUTHWEST STATES: ARIZONA, COLORADO, 
NEVADA AND UTAH. 
IN: MACHINE PROCESSING OF REMOTELY SENSED DATA: NATURAL RESOURCES 
EVALUATION (McDONALD, D.C., MORRISON, D.B., EDS.). NEW YORK: INSTITUTE 
OF ELECTRICAL AND ELECTRONICS ENGINEERS, P. 194-200,1983. (GWU 8328) 
PETERSON*, D.L.; NOREN, D.; GNAUCK, G. 
METHODS AND RESULTS OF THREE UNEQUAL PROBABILITY MULTISTAGE SAMPLING 
DESIGNS FOR TIMBER VOLUME IN THE PACIFIC NORTHWEST. 
IN: DISTURBANCE AND ECOSYSTEMS: COMPONENTS OF RESPONSE (MOONEY, H.A., 
GODRON, M., EDS.). NEW YORK: SPRINGER-VERLAG, P. 326-320,1983. (GWU 8299) 
PETERSON* D.L.; MOUAT, D.A.; RUNNING, S .  
CHARACTERIZATION OF TERRESTRIAL ECOSYSTEMS FOR BIOGEOCHEMICAL STUDIES 
USING REMOTE SENSING. 
IN: PROCEEDINGS, INTERNATIONAL GEOSCIENCE AND REMOTE SENSING SYMPOSIUM 
(IGARSS '83) , VOLUME 1, SAN FRANCISCO, CA, AUGUST, 1983, P. 7.1-7.6. (GWU 5607) 
PETERSON*, D.L. 
REMOTE-SENSING TECHNOLOGY APPLIED TO FOREST ASSESSMENT IN CALIFORNIA. 
ADVANCES IN SPACE RESEARCH 
3(2): 193-197, 1983. (GWU 5608) 
PINTO, J.P.; YUNG, Y.L.; RIND*, D.; RUSSELL, G.L.; LERNER, J.A.; HANSEN, J.E.; HAMEED, S .  
A GENERAL, CIRCULATION MODEL, STUDY OF ATMOSPHERIC CARBON MONOXIDE. 
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